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(54) A mobile telephone apparatus with power saving 



(57) A mobile telephone apparatus is disclosed 
which comprises: a radio communication circuit having 
an antenna for receiving a radio wave signal and output- 
ting a reception signal; a judging circuit responsive to 
the reception signal for judging whether the mobile tele- 
phone apparatus is inside or outside a service area; a 
detection circuit for detecting whether the mobile tele- 
phone apparatus is in a moving condition or a static 
condition; a power supply for supplying a power to the 
radio communication circuit; and a control circuit 
responsive to the judging circuit and the detection circuit 



for stopping supplying the power to the radio communi- 
cation circuit when the mobile telephone apparatus is 
outside the service area and the mobile telephone 
apparatus is in the static condition. The detection circuit 
may comprises a acceleration sensor, a vibration sen- 
sor, a vehicle speed meter. The power consumption is 
further reduced by making the microprocessor and the 
acceleration sensor in a sleep mode. Intervals of the 
power saving mode can be displayed. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention s 

This invention relates to a mobile telephone appa- 
ratus with power saving. 

2. Description of the Prior Art 10 

A mobile telephone apparatus with power saving is 
known. In such a mobile telephone apparatus effects 
intermittent receiving outside a service area to save a 
power consumption because there is a possibility that is 
the mobile telephone apparatus moves to inside of the 
service area. 

Japanese patent application provisional publication 
No. 0631 1 1079 A discloses a prior art mobile telephone 
set with automatic power-off function. In this prior art 20 
mobile telephone set, there is a function interrupting 
power of a power supply automatically when the mobile 
telephone set comes at the outside of a zone of the 
service network. 

SUMMARY OF THE INVENTION 

TTie aim of the present invention is to provide an 
improved mobile telephone apparatus with power sav- 
ing. 

According to the present invention, a mobile tele- 
phone apparatus is provided, which comprises: a radio 
communication circuit having an antenna for receiving a 
radio wave signal and outputting a reception signal; a 
judging circuit responsive to the reception signal for 
judging whether the mobile telephone apparatus is 
inside or outside a service area of the radio wave signal ; 
a detection circuit for detecting whether the mobile tele- 
phone apparatus is in a moving condition or a static 
condition; a power supply for supplying a power to the 
radio communication circuit; and a control circuit 
responsive to the judging circuit and the detection circuit 
for stopping supplying the power to the radio communi- 
cation circuit when the mobile telephone apparatus is 
outside the service area and the mobile telephone 
apparatus is in the static condition. 

The mobile telephone apparatus mentioned above, 
may further comprise: a clock circuit for measuring a 
first interval of stopping supplying the power to the radio 
wave communication circuit, a second interval in the 
moving condition and displaying circuit for displaying the 
first interval and the second interval. 

In the mobile telephone apparatus, the detection 
circuit comprises an accelerometer for detecting accel- 
eration of the mobile telephone apparatus. 

In the mobile telephone apparatus, the detection 
circuit comprises a vibration sensor for detecting a 
vibration of the mobile telephone apparatus. 



In the mobile telephone apparatus, the detection 
circuit comprises a receiving circuit for receiving a vehi- 
cle speed signal indicative of a vehicle on which the 
mobile telephone apparatus is mounted. 

The mobile telephone apparatus may further com- 
prise: a clock circuit for measuring a first interval of stop- 
ping supplying the power to the radio wave 
communication circuit, a second interval in the moving 
condition and a displaying circuit for displaying the first 
interval and the second interval, wherein the detection 
circuit comprises a receiving circuit for receiving a vehi- 
cle speed signal indicative of a vehicle on which the 
mobile telephone apparatus is mounted. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The object and features of the present invention will 
become more readily apparent from the following 
detailed description taken in conjunction with the 
accompanying drawings in which: 

Fig. 1 is a block diagram of a mobile telephone 

apparatus of a first embodiment; 

Fig. 2 depicts a flow chart of the control program 

stored in the microprocessor 8; and 

Fig. 3 is a partial block diagram of a modification; 

and 

Fig. 4 is a block diagram of a mobile telephone 
apparatus of a second embodiment. 

The same or corresponding elements or parts are 
designated with like references throughout the draw- 
ings. 

DETAILED DESCRIPTION OF THE INVENTION 
(FIRST EMBODIMENT) 

Fig. 1 is a block diagram of a mobile telephone 
apparatus of a first embodiment. 

The mobile telephone apparatus of the f irst embod- 
iment comprises a radio communication circuit 2 includ- 
ing an antenna for receiving a radio wave signal from a 
base station (not shown) and for transmitting a trans- 
mission signal, a service area judging circuit 6 for judg- 
ing whether the mobile telephone apparatus is inside or 
outside the service area from the reception signal 24, 
an acceleration sensor (accelerometer) 7 for detecting 
acceleration of the mobile telephone apparatus, a clock 
circuit (timer) 9 for generating a present time signal and 
a timer signal, a key pad 10 for generating an operation 
signal, a control circuit 8 (microprocessor) for controlling 
respective circuits of the mobile telephone apparatus in 
response to outputs of the radio wave communication 
circuit 2, the service area judging circuit 6, the acceler- 
ation sensor 7, the clock circuit 9, and the operation sig- 
nal, a display circuit 3 for displaying information from the 
control circuit 8, and a power supply for supplying first to 
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third power PWR1 to PWR3 from a battery power from 
a battery 5 under control by the control circuit 8. 

The first power PWR1 is supplied to the radio com- 
munication circuit 2 and the service area judging circuit 
6. s 

An operation will be described. 

The radio communication circuit 2 receives the 
radio wave signal from a base station through the 
antenna 1 and transmits the transmission signal. The 
service area judging circuit 6 judges whether the mobile jo 
telephone apparatus is inside or outside the service 
area from the reception signal 24. That is, if a control 
signal in the radio wave signal can be received correctly, 
the service area judging circuit 6 judges that the mobile 
telephone apparatus is inside the service area and if the is 
control signal in the radio wave signal cannot be 
received correctly, the service area judging circuit 6 
judges that the mobile telephone apparatus is outside 
the service area. The acceleration sensor 7 detects 
acceleration of the mobile telephone apparatus. When 20 
the acceleration sensor 7 shows an intermediate volt- 
age in its dynamic range, the control circuit judges that 
the mobile telephone apparatus is in the static condi- 
tion. When the voltage of the acceleration sensor 7 
shows other voltages in its dynamic range, the control 25 
circuit judges that the mobile telephone apparatus is in 
the moving condition. The clock circuit 9 generates the 
present time signal and the timer signal for measuring 
an event in response to the control circuit 8. The key 
pad 10 generates the operation signal such as a dial 30 
signal and includes an ON/OFF switch (not shown) and 
a HOOK switch (not shown). The control circuit 8 con- 
trols respective circuits in accordance with a control pro- 
gram mentioned later. The display circuit 3 displays 
information from the control circuit 8. Trie power supply 35 
supplies first to third power PWR1 to PWR3 from a bat- 
tery power from a battery 5 in a power-on condition. In a 
power save mode, the power supplying circuit 4 stops 
supplying the power PWR1 to the radio communication 
circuit 2 and to the service area judging circuit 6. 40 

Fig. 2 depicts a flow chart of the control program 
stored in the microprocessor (mpu) 8. 

The microprocessor 8 judges whether the ON/OFF 
switch is in the OFF or the ON condition in step s1 . If the 
ON/OFF switch is in the ON condition, the microproces- 45 
sor 8 judges whether the mobile telephone apparatus is 
inside or outside the service area from the reception 
signal in step s2. If the mobile telephone apparatus is 
inside the service area, the microprocessor 8 operates 
the power supply circuit 4 to supply all of powers PWR1 so 
to PWR3 in step s3. In the following step s4, the micro- 
processor 8 effects controlling of a standby operation 
(intermittent receiving) or a communication condition. In 
the following step s1 1 , the microprocessor 8 displays a 
moving condition interval from the timer signal which is 55 
derived from step s10 mentioned later. Then, the micro- 
processor 8 judges whether the ON/OFF switch is in the 
OFF or the ON condition. If the ON/OFF switch is in the 



ON condition, processing returns to step s2. If the 
ON/OFF switch is in the OFF condition, processing 
returns to step s1. 

In step s2, if the mobile telephone apparatus is out- 
side the service area, the microprocessor 8 judges 
whether the mobile telephone apparatus is in the mov- 
ing condition or the static condition in step s6. If the 
mobile telephone apparatus is in the moving condition 
processing proceeds to step s10 where the microproc- 
essor 8 operates the clock circuit 9 to generate the timer 
signal indicative of the moving condition. Then, 
processing proceeds to step S3 to perform the standby 
or communication operation and the moving condition 
interval is displayed in step si 1 as mentioned. 

If the mobile telephone apparatus is in the static 
condition, the microprocessor 8 stops supplying the 
power PWR1 to the radio communication circuit 2 and to 
the service area judging circuit in step s7, calculates a 
total moving condition interval, and starts the timer to 
measure the power saving mode interval. In the follow- 
ing step s8, the microprocessor 8 makes the microproc- 
essor 8 itself and the acceleration sensor 7 in a sleep 
mode to reduce the power consumption, starts the timer 
in the clock circuit for generating the timer signal, and 
displays the total moving condition interval. The accel- 
eration sensor 7 consumes a power less than 1 mA in 
the sleep mode. 

In the following step s9, the microprocessor 8 dis- 
plays an interval of stopping supplying power PWR1 
from the timer signal and displays the present time from 
the clock circuit 9. Then, processing returns to step s6. 

Fig. 3 is a partial block diagram of a modification. In 
this modification, a vibration sensor T is used instead 
the acceleration sensor 7. The displaying in the sleep 
mode may be only effected in response to a command 
from the key pad 10 to further reduce the power con- 
sumption. 

(SECOND EMBODIMENT) 

Fig. 4 is a block diagram of a mobile telephone 
apparatus of a second embodiment. 

The mobile telephone apparatus of the second 
embodiment is substantially the same as that of the first 
embodiment. The difference is that a vehicle speed sen- 
sor 1 1 replaces the acceleration sensor 7 and an inter- 
face circuit 13 for interfacing the vehicle speed sensor 
with the control circuit 8 is further provided. The vehicle 
speed sensor 1 1 detects a speed of a vehicle to which 
the mobile telephone apparatus is provided and sup- 
plies the vehicle speed signal to the control circuit 8 
through the interface circuit 13. The interface circuit 13 
comprises two sets of contacts, namely, one set for the 
vehicle speed sensor 1 1 and another for the ground line 
and effects interfacing when the mobile telephone appa- 
ratus is placed on a holder (not shown) provided to the 
vehicle. The holder has the contacts. Moreover, an 
infrared coupling using photo-diodes or a magnetic cou- 
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pling can be used for the interfacing. 

A mobile telephone apparatus is disclosed which 
comprises: a radio communication circuit having an 
antenna for receiving a radio wave signal and outputting 
a reception signal; a judging circuit responsive to the s 
reception signal for judging whether the mobile tele- 
phone apparatus is inside or outside a service area; a 
detection circuit for detecting whether the mobile tele- 
phone apparatus is in a moving condition or a static 
condition; a power supply for supplying a power to the 10 
radio communication circuit; and a control circuit 
responsive to the judging circuit and the detection circuit 
for stopping supplying the power to the radio communi- 
cation circuit when the mobile telephone apparatus is 
outside the service area and the mobile telephone 15 
apparatus is in the static condition. The detection circuit 
may comprises a acceleration sensor, a vibration sen- 
sor, a vehicle speed meter. The power consumption is 
further reduced by making the microprocessor and the 
acceleration sensor in a sleep mode. Intervals of the 20 
power saving mode can be displayed. 

Claims 

1 . A mobile telephone apparatus comprising: 25 



The mobile telephone apparatus as claimed in 
claim 1 , wherein said detection means comprises a 
vibration sensor for detecting a vibration of said 
mobile telephone apparatus. 

The mobile telephone apparatus as claimed in 
claim 1, wherein said detection means comprises 
receiving means for receiving a vehicle speed sig- 
nal indicative of a vehicle on which said mobile tel- 
ephone apparatus is mounted, said detection 
means detecting whether said mobile telephone 
apparatus is in said moving condition or said static 
condition from said vehicle speed signal. 

The mobile telephone apparatus as claimed in 
claim 1 , further comprising: a clock circuit for meas- 
uring a first interval of stopping supplying said 
power to said radio wave communication means, a 
second interval in said moving condition and dis- 
playing means for displaying said first interval and 
said second interval, wherein said detection means 
comprises receiving means for receiving a vehicle 
speed signal indicative of a vehicle on which said 
mobile telephone apparatus is mounted. 



radio communication means having an 
antenna for receiving a radio wave signal and 
outputting a reception signal; 
judging means responsive to said reception 30 
signal for judging whether said mobile tele- 
phone apparatus is inside or outside a service 
area of said radio wave signal; 
detection means for detecting whether said 
mobile telephone apparatus is in a moving con- 35 
dition or a static condition; 
a power supply for supplying a power to said 
radio communication means; and 
control means responsive to said judging 
means and said detection means for stopping 40 
supplying said power to said radio communica- 
tion means when said mobile telephone appa- 
ratus is outside said service area and said 
mobile telephone apparatus is in said static 
condition. 45 



2. The mobile telephone apparatus as claimed in 
claim 1 , further comprising: a clock circuit for meas- 
uring a first interval of stopping supplying said 
power to said radio wave communication means, a so 
second interval in said moving condition and dis- 
playing means for displaying said first interval and 
said second interval. 



3. The mobile telephone apparatus as claimed in 55 
claim 1 , wherein said detection means comprises 
an accelerometer for detecting acceleration of said 
mobile telephone apparatus. 
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FIG. 2 
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